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by a rectangular area of height 8 and base T± — T<> and the ratio of the indicator or (p, 7) diagram to this diagram is the proper measure of the efficiency ratio. The reason for this choice is that in practice we want to economise the heat taken from the source as far as possible, and we do not mind so much what happens at the refrigerator provided we get the greatest possible amount of work out of this heat.
The complete  study of these  diagrams  belongs to treatises on technical thermodynamics.
CHiPTEE VIII.
EXPRESSIONS FOR THE AVAILABLE ENERGY UNDER PARTICULAR CONDITIONS.   —   CONDITIONS OP STABILITY.
88. The energy test of stability. The discussions of the preceding chapters lead to the general conclusions expressed by the formula
(81)                             dU=dQ-dW
and for reversible transformations at temperature T
(82)                                           dS = d-£ whence also
(83)                           dU=TdS-dW
where d U and dS are the perfect differentials of two functions whose values are determined by the state of the system; these two functions being called energy and entropy of the system.
We now proceed to discuss the conditions of equilibrium and stability of certain systems subject to given external conditions, assuming the First Definition of Entropy. We provisionally exclude chemical and other "changes for which the First Definition fails, and in particular we exclude radiation phenomena except in cases where the energy capacity of the ether is negligible (§ 66).
From the energy test of stability in Rational Mechanics, combined ^with the principle of degradation of energy, it follows that a thermo-dynamic system subject to given conditions will be in stable equilibrium if its available energy is a minimum for all small variations consistent with the given conditions.
If x, y, 0, . . . be any variables specifying the state of the system subject to given conditions, and A = f(x, y, 0) represents the available energy, the usual theory of maxima and minima requires that ife generated in the intervening medium or at the   surfaces  of  the   two   bodies.    At  the   same  time,  it  must   be remembered  that we have  not yet discussed the thermodynamics of the ether, which will be dealt with in Chapter X.
